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BEFORE THE HON'BLE NATIONAL GREEN TRIBUNAL
WESTERN ZONE BENCH, PUNE

oRIGINAL APPLTCATTON NO. 23712024 (WZl
EARLIEAR OR|GINAL APPLTCATTON NO. 1364/2024 (pB)

lN THE MATTER OF: -

NEWS ITEM TITLED "3 DEAD 9 HOSPITALIZED AFTER GAS LEAK BLAST AT

FERTILISER PLANT IN MAHARASHTRA'' APPEARING IN THE TIMES OF INDIA

DATED 22.11.2024

REPLY ON BEHALF OF RESPONDENT NO. 2,

CENTRAL POLLUTION CONTROL BOARD (CPCB)

That, the Hon'ble National Green Tribunal (hereinafter referred to as "Hon'ble

NGT") Principal Bench, New Delhi vide order dated 1211212024 has sought the

reply of Central Pollution Control Board (hereinafter referred to as "CPCB") in

the instant matter and transferred the matter to Western Zonal Bench for

appropriate further action. Thereby, the reply is made in this instant Original

Application (hereinafter referred to as "OA") in succeeding paragraphs.

2. That, CPCB is constituted under Section 3 of the Water (Prevention and Control

of Pollution)Act, 1974 (hereinafter referred to as'WaterAct, 1974'). lt performs

the functions under the Water Act. 1974, The Air (Prevention and Control cf

Pollution) Act, '1981 (hereinafter referred to as 'Air Act, 1981 "), and The

Environment (Protection) Act, 1986 (hereinafter referred to as "E (P) Act.

1986')

SUBMISSIONS BY CPCB

3. That, the matter is related to a gas leak and blast occurred at M/s Manmar

Chemical Company, a Fertilizer plant locatecl at Shalgaon MIDC, Kadegaon,

Sangli, Maharashtra (hereinafter referred to as'industry"), resulting in death of

three people and hosprtalization of nine people As per the News Article. dated
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22,t1112024, cause of the accident is drie ro explosion of reactoi. which has le

to release of ammonia.

'i'
4 That, CFrCB pursued the rxatter with Maharashtra Pollution Control Board .

(hereinafter referred to as "MPCB") vide letters daled 3011212024 and email

communication dated 3111212024 with a request tc provide the Action Taken

Report (ATR) in the matter. Copy of the aforesaid letters and email are annexed

as Annerure-R2.1.

5. That, MPCB vide e-mari dated 2210112025 provided details of the industry,

copies of action taken against the industry and other relevant information to

CPCB in the above subject matter. Copy of the information/ATR provided by

MPCB is annexed as Annexure-R2Jl. The observations/action taken by MPCB

are summarised as below:

i. That, based on MPCB records, the industry had submitted an online

undertaking to MPCB on 2611212021 towards the establishment &

operation of the industry falling under "White" category i.e. Bio fertilizer

and bio pesticides without using inorganic chemicals, for the

manufacturing of PGR, Micro Nutrient (3,000 MT/month) and Protein

Hydrolyze (3,000 MT/month).

That, MPCB has carried-out inspection of the industry on 2111112024

w.r.t. redressal of cornplaint addressed by Sh. Vijay Mulik, Dy. Sarpanch,

Shalgaon, regarding the blast occurred at the said industry. As per the

said inspection, the industry was enEaged in manufacturing of water

soluble fertilizers. During the manufacturing process, Tri-Chloro

Ethylene released due to blast and as a result eleven people were

injured, out of which three people were died at the Hospital. Further, it is

observed by MPCB that the industry was operating without obtaining

Consent to Establish (CTE) and Consent to Operate (CTO) and also

operating without the provision of air pollution control devices & safety
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l[. That, MPCB has issued closure direction to the industry on 2211112024

u/s 33A of the Water (Prevention & Control of Pollution) Act, 1974, 31A

of the Air (Prevention & Control of Pollution) Act, 198'l , the Hazardous &

Other Waste (Management and Transboundary Movement) Rules, 2016

(hereinafter referred to as HOWM Rules, 2016) and directed the industry

to stop the manufacturing activity by taking all safety measures to avoid

damage to the surrounding environment. Further, MPCB also issued

direction on 2211112024 to dispose hazardous waste generated due to

blast to the industry u/s 33A of the Water (Prevention & Control of

Pollution) Act, 1974, 31A of the Air (Prevention & Control of Pollution)

Act, 1981, the HOWM Rules, 2016 and directed the industry to dispose

all hazardous waste & waste generated due to the accident in scientific

manner with all safety measures at a designated common hazardous

waste treatment storage disposal facility (CHWTSDF).

That, MPCB also filed an FIR against the industry representatives viz.

Sh. Nandkumar Jagannath Nalawade and Sh. Mandar Nandkumar

Nalawade, on 2211112024, at the Kadegaon Police Station.

That, the District Collector, Sangli has constituted a Jornt Committee,

comprising of Regional Officer of MIDC (as Chairman), Assistant

Director of Directorate of lndustrial Safety & Health (DISH) (as Member

Secretary), MPCB, Tahsildar, Police, Labour Officer, and Sarpanch of

the nearby villages with one representative from each of village, with

directions to visit the other three chemical industries operating in

Bombalewadi-Shalgaon MIDC.

vi. That, in compliance to the said order, the said joint committee has visited

the three chemical industries viz. M/s Green Gene Enviro Protection and

lnfrastructure Pvt. Ltd., Plot No. B-'18, MIDC Shalgaon; M/s Shree Vitthal

Chemicals, Plot No. A-7 & A-711, MIDC Shalgaon; and M/s. Sahyadri

lnduslries, Plot No. C-85, MIDC Shalgaon on 2911112024 and

OOl12l2O24. Further, based on the findings of the joint committee, MPCB

has issued proposed directions to M/s Green Gene Enviro Protection

ti
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E--a
and lnfrastructure Pvt. Ltd., and M/s Shree Vitthal Chemicals .on -';:.

1,r \:"
0611212024 u/s 33A of the Water Act. 1974. Also, directed the dli(
industries to respond to the said direciions issued. I - ' '

v t

lx.

That, the District Collector, Sangli has directed MPCB to dispose the

lvaste generated due to accident. As per the letter dated 02.12.2024'

from Asst. Director, DISH, Sangli to SRO, MPCB, Sangli, DISH collected

the samples of chemicals present in the reactor and analysed from a

Private Laboratory and it is found that the chemicals are Di-Chloro Acetyl

Chloride (DCAC) and Di-Chloro Acetic Acid (DCAA). About 2 MT

Material is present in the Reactor and opined that il is Hazardous Waste.

That, MPCB initially requested M/s Maharashtra Enviro Power Ltd.

(MEPL), MIDC, Ranjangaon, Dist Pune (a CHWTSDF) for taking

samples to decide disposal path. Accordingly, the said CHWTSDF

carried out site visit and sampling from the reactor on 03.12.2024,

submitted analysis results to MPCB and it was informed that the said

samples of chemical are strong acidic in nature and highly reactive with

moisture & air. lt was also informed that the said chemical seems to be

a Dichloro Acetyl Chloride and infoi'med that handling of hazardous

chemical may possesses several risks and health hazard.

That, MPCB vide letter dated 0911212024 directed the aforesaid

CWHTSDF to collect and dispose the hazardous waste/chemical lying

in the premises. ln response to MPCB letter, the said CHWTSDF

submitted a reply on 1311212024 stating that they are unable to accept

the waste/chemical for transportation as well as disposal, as the

waste/chemical being highly toxic nature, reactive nature with moisture

& air and also the risk associated during transportation.

That, subsequently, MPCB contacted another CHWTSDF i.e. M/s

Mumbai Waste Management Ltd., MIDC, Taloja, Dist Raigad with

request to visit the site and analyse the hazardous waste/chemical arose

due to for its disposal in accordance with the HOWM Rules,2016.

Accordingly, a team from aforesaid CHWTSDF has visited the alleged

X
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sile on 1711212024 and collected the samples of waste/chemical. Vide

email dated 1811212024 the aforesaid CHWTSDF has submitted an offer

lo MPCB along with timeline for collection, transportation, treatment &

disposal of the waste. Final decision in this regard is under consideration

by MPCB.

That, as per the information shared by MPCB, dated 2210112025, no

information is mentioned about the compensation paid by the

respondent industry to the deceased/injured persons.

6. That, it is humbly submitted that the industry on 2611212021 had submitted an

undertaking to MPCB towards establishment & operation of their industry

stating that the industry falls under white category as per CpCB directions dated

0710312016 regarding harmonisation of classification of industrial sectors under

Red/ Orange/ Green & White category. ln the aforementioned undertaking, the

industry had submitted that the industry is falling under white category "bio

fertilizer and bio-pesticides industry- without using inorganic chemicals".

Further, in the undertaking, the industry had submitted that it will not generate

any effluent, process emissions and any hazardous waste.

7. That, it is humbly submitted that the industries manufacturing bio ferlilizer and

bio-pesticides industries without using inorganic chemicals were categorized

under White Category of industries in 2016. lt is submitted that bio-fertilizers

and bio-pesticides are manufactured using biological entities like

microorganisms, plants and biological compound etc.

As per information/ATR submitted by MPCB, the two chemicals viz. Di-chloro

Acetyl Chloride and Di-choloro Acetic Acid having quantity of 2 Tonnes were

found in the reactor and the respondent industry also inforrned release of

Trichloroethylene gas due to blast. lt is submitted that Trichloroethylene is listed

as a Hazardous Chemical under Part -ll of Schedule -l of The Manufacture,

Storage and lmport of Hazardous Chemical (MSIHC) Rules, 1989.

'.il
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It is further humbly submitted that Dichlo!'o Acetyl Chloride is manufactu

oxidizing Trichloroethylene. Tltis process was patented in the United

Patent Office on 2810411970. The copy of the patent is enclosed as An

R2nll.

8. That, it is humbly submitted that based on the above facts, prima facie i

that the industry had provided incorrect undertaking with misleading

MPCB that it is a bio-fertilizer & bio-pesticides industry and that it does not

generate any process emission & hazardous wastes. Also, the industry had

declared that it will comply with the provisions of the Water Act, 1974, the Air

Act, 1981, and the E(P)A, 1986.

9. That, this Answering Respondent no. 2 craves leave of this Hon'ble NGT for

filing additional reply, if required, in future.

10. That, an Affidavit in support of this reply is being filed herewith in light of the

above submissions, this Answering Respondent No.2 shall abide by any

orde(s) or direction(s) passed by this Hon'ble NGT in the present OA.

(Scientist 'E' & Regional Director)
Central Pollution Control Board

fr

* 
qtfq fttr6 / R€gbnal oir€ctof

ffiq q-<rsr Fziarrr d€
C€ntral Pollution Control Board
rt*q fttilifq, gt/acair,ra Oireaorare, eune

catfi!,. qn \q qE{rg qR!-d1 ryirq, qrrd sa6R
t /o Enyt Fo.Bsl E Clfilat€ Change. Govt. of lndia

s{ i. rto, ffi tr+d dl. Tt{ rts. rT!t{. sol - 4jl045
Sr No. 110, HiEbsiDhai[rde Ha]|, 8an$ Road, Band Pun€-411045

It is further humbly submitted that based on the aforesaid information the

industry was manufacturing Di-chloro Acetyl Chloride using the Hazardous

Chemical-Trichloroethylene without obtaining Consent to Establish and

Consent to Operate from MPCB.

,.|ft#-
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BEFORE THE HON'BLE NATIONAL GREEN TRIBUNAL

WESTERN ZONE BENCH, PUNE

THE M E F

(r
N EWS ITEM TITLED "3 DEAD 9 HOSPITALIZED AFTER GAS LEAK BLAST AT

FERTILISER PLANT IN MAHARASHTRA" APPEARING IN THE TIMES OF INDIA

DATEO 22.11.2024

AFFIDAVIT

I, Pratik D. Bharne, working as Scientist'E'& Regional Director in Central Pollution

Control Board, Regional Directorate, Survey No. 1'10, Hirabai Dhankude Multipurpose

Hall, Baner Road, Baner, Pune, do hereby solemnly affirm, declare on oath and state

as under:

1. That, the deponent is authorized representative to represent the Respondent

CPCB in the present case, and as such, I am well conversant with the facts and

circumstances of the present case on the basis of the information derived from

the official records, and hence, I am competent and authorized to verify, sign

and swear this affidavit on behalf of the Respondent CPCB.

2. That, the accompanying reply may be read part and parcel of the present

affidavit as I am competent to swear this affidavit.

3. That, the contents there of are true and correct on the basis of the record

maintained during ordinary course of business of CPCB and available records

and documents and the contents of the same are read over and explained to

me and are not repeated herein for the sake of brevity.

DEPONENT
- d*q F-ifi. / Regional Drrector

ef:*q q-<*sr Aaaor fra!
cenirat Potit]tion control Board
-**q 

necncfq, 50/ R€gional Drccto€te, Puns

catflq fi G q-fr{rq qR{dr q'ilaq, qRir s{6R
M/o invt Forest & CTmate CharEe, Govt of lndia

S,i; l,1l i,ffi i'Hf,ffi *'k$-fl;fl l,H:

oRTGTNAL APPLTCATTON NO. 23712024 (WZ)
EARLIEAR ORTGINAL APPLICATION NO. 1364/2024 (PB)

c"r

o1k4&-
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N^
VERIFICATION

Verified at Pune on this day..f .of February, 2025 that the contents of the above reply

are correct and true on the basis df the record of the cases as mentioned in the day to

day affairs of the CPCB. Nothing has been concealed therefrom or mis-stated.

COUNSEL for Respondent No. 2

?xaD9

i{oteel & Rogistered
I 2.5....

NOTARY
GoVERNMEI{T Of INDIA

06 FEB ?tt.-.q

DEPONENT - Respondent No. 2
- c}*q fltm / RegixEt Directo(tI5ffa u-arw ft-:iasrr +r

Ce-ntral Poluflon Control Boardq:llq Fr+Ifrq, :Pl,/R69'onat oi€c1o.at€, puns

cntfiii, rl g sa{rg qfuda c.irifl, qrra s{qm
- l,Uo Envt. Foled A Oimah ChalEe. Govt. ol tndia

F.l. 1to, fr{m{ tI{ts da. rFh tc. rt{. gd _ 411045
Sr. No. 110, Hr.baiDtEr[udo Hal. &ner Road, Bad pun€-411044

t(

NOTARIAL NOTARIAL NOTARIAL NOTARIAL NOTARIAL

o
*

{

(7()

E}EFORE ME

oilY
MANISHA SAMEER CI"NITITIS
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ffiq r{qq HTUI +{
Centra! Pollution Control Board
1a-+kr"r. a-a (rd qa-drg qffia q1-r6q grad FrdE)

1,1-.''!7-..'
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wrga rir+r: frr'ff- 13015/27l2024-di 3nafr-gq-$Tre gq/ 3V) fuarq:3ot1zt2o24
+cI

T{s sfuE,
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+egrrr fut'rr + sra-i ,

TrTi ($, i-t.4oo 022

E!rq: fl;r*{r qa-+& + Tra-* * st! ricqr tse+lzoz+ $*) 'gtrrrq * rdTq, rizid f ztr fr{rc ffir.
t arq 3 Ta, 9 3n{ir * trdf' fi+*, * rsrqr srfrq frai*, 22.11.2021 * zr5a :riltr fBtr it
r-firfud + iitr *;

Fttfi,
{6 HrfrA-q {r"fr'q 6fud ilrqrfufi{qr (('a-Sl-&) t HrFd }t( q@t 1364t2024 ({-fr) ,'F6I{IE-{ f
rf,r+. {i"iT f +€ n€rE trTstc *. {rE 3 {d, 9 3rsfireT { rff, lfrf+ t c-firirq 3rr{.F R-di6
22.11.2024 t. zrEm 3fiu, iBqr d.lrfirftId +r dqrt tr {6 T6rtrs{ t. snilaia t'q:niffi, r}eria,
si?r& i-rqiaR +A-qrf,.hT* f ,ls ft€ld 3it{ ffirc t +nq dra aqffi dT al-a:lk at:ra
* sr€Tdrd d' ,r-ff Fta fr qrar :ilq?iFrfi g{an, qdra{q sraror 3it{ 6rqfr aA + *irr * Fndryt
fu +qr 6re tl

Erfifi-q !-fidrer, cqrfr Q-6, a-5 fa-dff i r+fr sa: Ti3la {rx-d * d6 12.12.2024 +' 3nerr t irra
a-6RIs-( rwq fr{irur ilC (aafi-S&), +fiq r{lvr fr{jTur ilg (dfi$-fl, Tqtrtq, a;r rik aaaq
cffc-&d Errfrq (r'ftnt(,tr tis ffiD 3it{ BdT x@ €in-e +t cMt * w i.:rq-fr cFB-qr -A
*' Rq d-drqr tr aa ra-ca (3nq 6i jfrd 3tri 3Trn fi 6rtdr.t fi Rq EErftq cFn-fi atnd d-{, :!f
+i eraiaft-a q-r frqr rrqr tt Era-drq (,a-dr& ({-O t :n*r ltaia 12t1zt2oz4 fr cfr {e+ * Rq
6ora tr

is i"itr d-, 3rgtir t f6 r+a snhr + 3rrdt6 fr ssrEn-ae fr srE 6ri ff a+++rn 6t 3ik qfe
st+ 6t d fi ,r5 +r{Er€ ffiE G'ff$R) c-Erf, 6tr fi;lar 07 tO2t2OZ4 +} qdr+au f1

:nq+r frrar$,
JrTd--"r6: iler fr sw Eqr rrqr t

(r-&+,

qt*q fttlm
cfr: -

af+q 3rffi,
{fiIEE

rea, 6ffie a,qta-q t crs,
- 4'16002 --'a) -(s-A-*, E. xrd)

rt*c frtrm

etftq frrCenilq : T:f' - Ttqr reo, tr-f,gi}dg {Cefl-q Eia drf{:t-s drf{. gm - urr ouq
Regional Direclorate : Sr. No '110, Dhankude Multipurpose hall baner Road, Baner , Pune - 411 045

{+tnota: qf}dsr rrod. qfl rarr. l?rfl - 110 032. EPABX Pilot No.: 011-43102030

,------7,
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ffiq r{v"r ftffirur +6
Central Pollution Gontrol Board
(qqk{ur. ila (r{ q?"tg qHa E rilq, {rad ra6R)

lu ^h$(pnnrix o. BTAFNEI--

ie-.t
'^!,r1
CPCB (MINISTRY OF ENVIRONMENT. FOREST & CLIMATE CHANGE. GOW, OF INOIA)

To

e Member Secretary,
Maharashtra Pollution Control Board,
Kalpataru Point, 3rd and 4th floor, Opp, PVR Theatre,
Sion (E), Mumbai-A0o O22

Sub: Hon'ble NGT Matter in OA No. 1364/2024(PB) in re; News ltem titled "3 dead t hospitalized
after gas leak blast at fertilizer plant in Maharashtra" appearing in the Times of lndia dated
22.Ll.2024"- rcg.

Sir,

This has reference to the Hon'ble National Green Tribunal (NGT) Matter in O.A. No. 1364 of 2024
(PB) in News ltem titled "3 dead t hospitalized after gas leak blast at fertilizer plant in
Maharashtra" appearing in the Times of lndia dated 22.LL.2O24". The incident involving the
death of three individuals and the hospitalization of nine others due to a gas leak and explosion
at Myanmar Chemical Company in Shalgaon MIOC, Kadegaon, Sangli, Maharashtra, raises
significant concerns regarding industrial safety, environmental protection, and legal
frameworks.

Hon'ble NGT, Principal Bench, New Delhi vide order dated 12.72.2024 in the said Suo Motu
matter, impleaded the Maharashtra Pollution Control Board (MPCB), Central Pollution Control
Board (CPCB), Ministry of Environment, Forest and Climate Change of lndia (MoEF&CC), and
District Magistrate-Sangli, as respondents to file their responses. The Original Application (OA)

is transferred to the Hon'ble Western Zonal Bench, Pune for appropriate further action. Copy of
Hon'ble NGT(PB) order dated 72/72/2024 is enclosed for ready references.

Yours Fa ithfully,
Encl.: As above

Copy to: -
Regional Officer,
Maharashtra Pol

Regional Director

(PRATIK O. BHARNE)

Regional Oirector

n Con rol Board,
Udyog Building, Near Collectorate Office,
Kol r - 416 002 -€>-

ln this regard, it is requested to kindly arrange to examine the news-item in light of the said
order and provide Action Taken Report (ATR), if any. The matter is listed on 07 /02/2024.

*ffsfrrierroq: uu T@r rto, tr.rgiogroiefl?rEff,drfr?ts qrf{. gO - u?? oue
Regional Directorate : Sr. No 110, Dhankude Multipurpose hall baner Road, Baner, Pune - 411 045
qJszrr.r.r : qflder anra. qfl ral<. ftFd - 110 032. EPABX Pilot No.: 01143102030
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Item No. 06 Court No. 1

BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

Original Applicatior, No. 1364 /2024

News ltem titled "3 dead t hospitalized after gas leak blast at fertiliser
plant in Maharashtra" appearing in the Times of India dated 22.11.2024

Date of hearing: 12.12.2024

CORAM: HON'BLE MR. JUSTICE PRAXASH SHRTVASTAVA, CIIAIR"ERSON
HON'BLE DR. A. SENTIIIL VEL, EXPERT MEMBER

ORDER

l. This Original Application is registered suo-ttato on the basis of the

news item titled "3 dead nine hospitalised after gas leak btast at fertitiser

plant in Maharashtra" appearing in the "Times of India" dated

22.11.2024.

2. The matter relates to a gas leak and blast at Myanmar Chemical

Company located in Shalgaon MIDC, Kadegaon tehsil in Sangli,

Maharashtra, resulting in three deaths, including two women and nine

hospitalizations. As per the article, the explosion of a reactor at the plant

Ied to the release of chemical fumes. believed to be ammonia. It alleges

that due to the gas leak, 12 people were affected and rushed to nearby

hospitals were three people succumbed to the exposure.

3. The news item does not reflect that any compensation has been

paid to the victims of gas leak.

4. The above news item attracts the provisions of Public Liability

lnsurance Act, 1991 and the Environment (Protection) Act, 1986.

i
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5. The Tribunal in M.A No. 4612022 in Original Application No.

O5/2O22 In re: Neu)s item published in The Indian Express dated

07.01.2022 titled "Gujarat: At least 06 dead, 20 sick afier gas lea.k at

industial area in Surat'in a similar case of gas leak has awarded the

compensation to family members of the victims and passed the foltowing

order:-

"The hetrs of the deceased are entitled to compensation atleast
@?20 lakhs in respect of each death and @{1O lakls to each of
those u.)ho fell sick on principle of restitution laid down inter alta in
S(rrla Vema (2009) 6 SCC 121 and. Uphaar (2O11) 14 SCC 481."

6. The news item raises substantial issues relating to comptiance with

the environmental norms and implementation of the provisions of

scheduled enactment.

7. The power of the Tribunal to take up the matter suo-motu has been

recognized by the Honble Supreme Court in the matter of'Municipal

Corporation of Greater Mumbai us. Ankita Sinln & Ors." reported. in 2O21

SCC Online SC 897.

Hence, we implead following as respondents in this matter:

(1) Member Secretary, Maharashtra Pollution Control Board

(MPCB), Kalpataru Point, 3!d and 4th floor, Opp. PVR Cinema,

Sion Circle, Mumbai4oo O22

l2l Central Pollution Control Board (CPCB), Through its Member

Secretary,. Parivesh Bhawan, East Arjun Nagar, Delhi-

r 10032.

(3) Ministry of Environment, Forest and Climate Change (MoEF)

Regional Office, Maharashtra, 11 Air Cargo Complex, Sahar,

Mumbai - 400099, Maharashtra.

8
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(4) District Magistrate,

Maharashtra

Sangli, Collector Omce, Sangli,

9. Issue notice to the above respondents for filing their response/reply

by way of affidavit before the appropriate Bench of the Tribunal at least

one week before the next hearing date. If ar]y respondent directly files the

reply without routing it through his advocate, then the said respondent

will remain virtually present to assist the Tribunal.

10. Since the matter relates to the Western Zonal Bench, Pune,

therefore, OA is trarsferred to the Western Zonal Bench for appropriate

further action. The office is directed to transfer the original record of the

OA to Westem Zonal Bench, Pune.

11. List before Western Zonal Bencl.r at Pune 07.02.2025

Prakash Shrivastava. CP

Dr. A. Senthil Vel, EM

December 12, 2024
Original Application No. 1364/2024
dv..
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ffiq qEF"I ftrqrur +6
Central Po!!ution Control Board
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&ft+ ry ftrqruI frf
Central Pollution Control Board
1u-+farw, ea qd BT{rg qH? +{ra-+, rrrd sa6R)

?.@B-

1--j'!tF'
CPGB (MINISTRY OF ENVIRONMENT. FOREST E CLIMATE CHANGE, GOW, OF INDIA)

File No: CM- 13015/27 /2O24-t W-RD-PUNE-RD (Pune)/ 9V 6 Date:30/L2/2024

To

ry,
Maha ras Pollution Control Board,
Kal ru Point, 3rd and 4th floor, Opp. PVR Theatre,
ion (E), Mumbai-400 022

Sub: Hon'ble NGT Matter in OA No. 13tr/2024(PB) in re; News ttem titled "3 dead 9 hospitalized
after gas leak blast at fertilizer plant in Maharashtra" appearing in the Times of tndia dated
22.LL.2024" - reg.

Sir,

This has reference to the Hon'ble National creen Tribunal (NGT) Matter in O.A. No. 1364 of 2024
(PB) in News ltem titled "3 dead t hospitalized after gas leak blast at fertilizer plant in
Maharashtra" appearing in the Times of lndia dated 22.17.2024". The incident involving the
death of three individuals and the hospitalization of nine others due to a gas leak and explosion
at Myanmar Chemical Company in Shalgaon MIDC, Kadegaon, Sangli, Maharashtra, raises
significant concerns regarding industrial safety, environmental protection, and legal
fra meworks-

Hon'ble NGT, Principal Bench, New Delhi vide order dated 12.72.2024 in the said Suo Motu
matter, impleaded the Maharashtra Pollution Control Board (MPCB), Central Pollution Control
Board (CPCB), Ministry of Environment, Forest and Climate Change of lndia (MoEF&CC), and
District Magistrate-Sangli, as respondents to file their responses. The Original Application (OA)

is transferred to the Hon'ble Western Zonal Bench, Pune for appropriate further action. Copy of
Hon'ble NGT(PB) order dated 72/72/2024 is enclosed for ready references.

ln this regard, it is requested to kindly arrange to examine the news-item in light of the said
order and provide Action Taken Report (ATR), if any. The matter is listed on 07 /O2/2O24.

Yours Fa ithfully,
Encl.:As above

__{) ......-
(PRATIK O. BHARNE)

Regional Director
copy

ional Officer,
Maha.ashtra Pollution Control Board,
Udyog thavan Euilding, Near Collectorate Office,
Kolhapur - 416 002

(PRATIK D. BHARNE}

Regional Director

*ftq Grterroq : stf,: t'@r rro, sr-dg*dEr_daefl'q Eid orf{ ?t-s drf{, gO - att ouq
Regional Directorate : Sr. No 110, Dhankude Multipurpose hall baner Road, Baner, Pune ' 411 045

{.]Eardzr: qflaer ef{d. xfl ildR. ffi - 110 032. EPABX Pilot No.: 011-43102030

-J----_+,

The Member
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Item No. 06 Court No- I

BEFORE THE NATIONAL GREET{ TRIBUNAL
PRINCIPAL BENCH, NEW DELHI

Original Application No. 1364 /2024

News Item titled "3 dead t hospitalized after gas leak blast at fertiliser
plant in Maharashtra" appearing in the Times of India dated 22.11.2024

Date of hearing: 12.1,2.2024

CORAM: HON'BLE MR. JUSTICE PRARASH SIIRPASTAVA, CIIAIRPERSOT{
HON'BLE DR. A. SENTIIIL VEL, EXPERT MEMBER

ORDER

l. This Original Application is registered suo-rnoro on the basis of the

news item titled "3 dead nine hospitalised after gas leak blast at fertiliser

plant in Maharashtra" appearing in the "Times of India" dated

22. t_t.2024.

2. "fhe matter relates to a gas leak and blast at Myanmar Chemical

Company located in Shalgaon MIDC, Kadegaon tehsil in Sangli,

Maharashtra, resulting in three deaths, including two women and nine

hospitalizations. As per the article, the axplosion of a reactor at the plant

led to the release of chemical fumes, believed to be ammonia. It alleges

that due to the gas leak, 12 people were affected and rushed to nearby

hosiitals were three people succumbed to the exposure.

3. The news item does not reflect that any compensation has been

paid to the victims of gas leak.

4. The above news item attracts the provisions of Public Liability

Insurance Act, 1991 and the Environment (Protection) Act, 1986.

1
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5. The Tribunal in M.A No. 4612022 in Original Application No.

OS l2O22 In re: Neus item published in The Indian Express d.ated

07.01-2022 titled "Gujarat: At least 06 dead, 20 sick afier ga.s leak at

industrial orea in Surat'ir. a similar case of gas leak has awarded the

compensation to family members of the victims and passed the following

order:-

'The heirs of the deceo.sed are entitled to d)nv)ensation atleast
@f2O takhs in respect of each d.eath and @{10 lakhs to each of
ttDse u.)ho fell sick on pinciple of restitution loid d.own inter alia in
Sc,rla. Verua (2009) 6 SCC 121 and Uptnar (2011) 14 SCC 481.'

6. The news item raises substantial issues relating to complialce with

the environmental norms and implementation of the provisions of

scheduled enactment.

8. Hence, we implead following as respondents in ttris matter:

(l) Member Secretary, Maharashtra Pollution Control Board

(MPCB), Kalpataru Point, 3rd and 4rh floor, Opp. PVR Cinema,

Sion Circle, Mumbai400 022

l2l Central Pollution Control Board (CPCB), Through its Member

Secretary, Parivesh Bhawan, East Adun Nagar, Delhi-

110032.

(3) Ministry of Environment, Forest and Climate Change (MoEF)

Regional Omce, Maharashtra, I I Air Cargo Complex, Sahar,

Mumbai - 4OOO99, Maharashtra.

2

7. The power of the Tribunal to take up the matter suo-motu has been

recognized by the Hon'ble Supreme Court in the matter ol "Municipal

Corporation of Greater Mumbai us. Ankita Sinha & Ors." reported in 2021

SCC Online SC 897.
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(4) District Magistrate, Sangli, Collector Office, Sargli

Maharashtra

9. lssue notice to the above respondents for filing their response/reply

by way of affidavit before the appropriate Bench of the Tribunal at least

one week before the next hearing date. lf any respondent directly files the

reply without routing it through his advocate, then the said respondent

will remain virtually present to assist the Tribunal.

10. Since the matter relates to the Westem Zonal Bench, Pune,

therefore, OA is transferred to the Westem Zonal Bench for appropriate

further action. The oflice is directed to transfer the original record of the

OA to Western Zonal Bench, Pune.

1 1. List before western nal Bench at Pune 07.02.2025.

Prakash Shrivastava. CP

Dr. A. Senthil Vel, EM

December 12,2024
Original Application No- 1364 /2024
dv..
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O.A. No. 1364 of 2024 (PB) in News Item titled "3 dead 9 hospitalized after gas leak 
blast at fertilizer plant in Maharashtra" appearing in the Times of India dated 
22.11.2024”-reg.

Sir/Madam,
 
I am directed to refer to the CPCB RD-Pune letter dated 30.12.2024 in Hon'ble NGT Matter in O.A.
No. 1364 of 2024 (PB) in News Item titled "3 dead 9 hospitalized after gas leak blast at fertilizer
plant in Maharashtra" appearing in the Times of India dated 22.11.2024”. The incident involving the
death of three individuals and the hospitalization of nine others due to a gas leak and explosion at
Myanmar Chemical Company in Shalgaon MIDC, Kadegaon, Sangli, Maharashtra.
 
In this regard, it is requested to kindly arrange to examine the matter and provide Action Taken
Report (ATR), if any. The matter is listed on 07/02/2024.
 

सादर / Regards

शैलेन्द्र बंसल / Shailendra Bansal
सहायक विधि अधिकारी / Assistant law Officer
क्षेत्रीय निदेशालय, पुणे / Regional directorate, Pune
कें द्रीय प्रदू षण नियंत्रण बोर्ड / Central Pollution Control Board

 1 Attachment(s) • Download as Zip

Tue, 31 Dec 2024 10:46:06 AM +0530

To "ms"<ms@mpcb.gov.in>, "rokolhapur"<rokolhapur@mpcb.gov.in>, "srosangli"
<srosangli@mpcb.gov.in>

Cc "Pratik Bharne"<pratik.cpcb@gov.in>, "NISHCHAL C"<nischal.cpcb@nic.in>, "Avanish Nath
Tripathi"<atripathi.cpcb@gov.in>, "Bandhu Kamal"
<kamalbandhu.cpcb@gov.in>, "KRISHAN KUMAR GUPTA"
<kkgupta.cpcb@gov.in>, "NGTZB, CPCB"<ngtzb.cpcb@gov.in>

Me
Me <shailendra.cpcb@gov.in>


letter dtd. 30.12.2024 in OA no.… .pdf
2.4 MB • 

1/13/25, 12:59 PM O.A. No. 1364 of 2024 (PB) in News Item titled "3 dead 9 hospitalized after gas leak blast at fertilizer plant in Maharashtra" appear…

about:blank 1/1
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Fwd: Fw: CPCB Letter with NGT OA No. 1364 of 2024 Suo moto Application Gas Leakages 
Sangli

Please refer the reply recieved from MPCB and put-up the draft reply affidavit incorporating the
relavent information. 

Regards,
 
निश्चल सी. / Nishchal C.
वैज्ञानिक 'ई' / Scientist 'E'
कें द्रीय प्रदूषण नियंत्रण बोर्ड, क्षेत्रीय निदेशालय - पुणे, महाराष्ट्र
Central Pollution Control Board, Regional Directorate - Pune, Maharashtra
(पर्यावरण, वन एवं जलवायु परिवर्तन मंत्रालय, भारत सरकार)
(M/o Environment, Forest & Climate Change, Govt. of India)
Mob: +91 97220 17220​

============ Forwarded message ============
From: SRO Sangli <srosangli@mpcb.gov.in>
To: "nischal.cpcb@nic.in"<nischal.cpcb@nic.in>
Date: Wed, 22 Jan 2025 18:17:30 +0530
Subject: Fw: CPCB Letter with NGT OA No. 1364 of 2024 Suo moto Application Gas Leakages
Sangli
============ Forwarded message ============

Sir, 

As discussed please find attached here with Details about M/s. Manmar Industries , MIDC Shalgaon, TAl.
KAdegaon, Dist. Sangli with respect to Hon'ble  NGT OA No. 1364 of 2024 Suo moto Application Gas
Leakages Sangli. 

Submitted for information please. 

      With Regards,

      (V V Killedar)
Sub Regional Officer,
            Sangli.

Wed, 22 Jan 2025 6:20:00 PM +0530

To "SHAILENDRA BANSAL"<shailendra.cpcb@gov.in>

Cc "Pratik Bharne"<pratik.cpcb@gov.in>

NC
NISHCHAL C <nischal.cpcb@nic.in>

1/24/25, 4:12 PM Fwd: Fw: CPCB Letter with NGT OA No. 1364 of 2024 Suo moto Application Gas Leakages Sangli

about:blank 1/3
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From: SRO Sangli
Sent: Thursday, January 16, 2025 5:09 PM
To: RO Kolhapur <rokolhapur@mpcb.gov.in>
Subject: CPCB Letter with NGT OA No. 1364 of 2024 Suo moto Application Gas Leakages Sangli
 
Sir,
Please find attached herewith information of M/s . Manmar Industries, Plot No. A- 53 MIDC Shalgaon
regarding NGT OA No. 1364 of 2024 Suo moto Application Gas Leakages Sangli. 

Submitted for further needful please. 

      With Regards,

      (V V Killedar)
Sub Regional Officer,
            Sangli.

  11 Attachment(s) • Download as Zip • Add To 


कडेगाव -शळगाव समिती गठन पत्र.pdf
379.9 KB • 


manmar white catgory cons… .pdf
115.8 KB • 


Green Gene PD.pdf
754.5 KB • 


Shree vitthal chemical PD.pdf
803.2 KB • 


Maharashtra Enviro (1).pdf
767.2 KB • 


Kadegaon Police FIR letter.pdf
277.3 KB • 

Direction 22-11-2024.pdf

1/24/25, 4:12 PM Fwd: Fw: CPCB Letter with NGT OA No. 1364 of 2024 Suo moto Application Gas Leakages Sangli

about:blank 2/3
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 54.7 KB • 


Manmar Industries CD (1).pdf
890.9 KB • 


Dish Letter 02-12-2024.pdf
66 KB • 


MWM.pdf
86.1 KB • 

Manmar Office Note.docx
17.4 KB • 

1/24/25, 4:12 PM Fwd: Fw: CPCB Letter with NGT OA No. 1364 of 2024 Suo moto Application Gas Leakages Sangli

about:blank 3/3
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Submitted to : SRO-Sangli, 300/2 , Udyog Bhavan , Near Government Rest House , Vishrambaug , Sangli - 416
416

Undertaking to be Submitted by Industry Falling Under 'white' Category

To :The Member secretary,
Maharashtra Pollution Control Board
Sion, Mumbai.
 
Sub: Undertaking about our industry being under 'white' category.

Ref: 1. Modified direction of C.P.C Board for categorization of industries under Red/Orange/Green & White
category dtd. 07/03/2016

Sir,
We are submitting undertaking towards establishment & operation of our industry falling under 'white' category
as per C.P.C Board's modification directions dtd. 07/03/2016 for categorization of industries under
Red/Orange/Green & White category
We hereby undertake that:

1. We will comply with the provisions of the water (Prevention & Control of Pollution) ACT, 1974; the
Air (Prevention & Control of Pollution) ACT, 1981; the Water CESS Act ,1977 & the Environment
Protection Act, 1986.

2. We underatke to comply with any further direction issued by the M.P.C. Board and / or C.P.C.
Board under the provision of the Water (Prevention & Control of Pollution) ACT, 1974; the Air
(Prevention & Control of Pollution) ACT, 1981 & the Environment Protection Act, 1986

3. We are submitting the details our activity as follows.

a) General Details of Industry

Name Address Industry Type:

M/S MANMAR INDUSTRIES PLOT NO. A-53 SHALGAON-BOMBALEWADI
INDUSTRIAL AREA

W4 Bio fertilizer and
bio-pesticides
without using
inorganic chemicals

Pincode District
415304 00000033
Taluka Village

KADEGAON BOMBALEWADI
Name of Proprietor Name of Managing Director Name of Managing

Partner
MANDAR NANDKUMAR NALAVADE PROPRIETARY PROPRIETARY
Telephone Mobile Fax

9975663801 8484099970 0
Email Pan Card

MANDARNALAVADE@GMAIL.COM AEOPN8136L
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Capital Investment (Rs. in lacks); Date of Establishment
150 Jan 1, 2021

Plot / Land Details: (in Meters)

Total Plot / Land Area Built Up Area Open Space Available
3500 1400 2100
Green Belt
Area covered under Green Belt in (Square Meters) No. of Tree Planted in Numbers

500 100
Name of Authority License/Permit No

R O MIDC SANGLI UDYAM-MH-30-0028530

b) Details of Product

Name of Product Quantity / Month
1. P G R , MICRONUTRIANT 3000 TON/M

2. PROTEIN, HYDROLYSE 3000 TON/M

b) Details of ByProduct

Name of Byproduct Quantity / Month
1. NA 0

c) Details of Water Budgeting

Purpose Source Water
Consumption
Quantity Ltrs/day

Effluent
generaton
Quantity
Ltrs/day

Treatment Mode of Disposal

Domestic
SHALGAON
BOMBALEWADI
INDUSTRIAL AREA

1.0 0.5
SEPTIC TANK
MWILL BE
PROVIED

ON LAND FOR
GARDENING

Process/Cooling/Boiler
etc 0 0 0 OTHERS 0

d) Details of Water CESS (for Water Consumption ≥ 10,000 Ltrs. & Hazardous Waste generating
Unit)

Cess Paid (Y / N) Cess Returns filed upto period Cess Paid upto period
No Jan 1, 1900 Jan 1, 1900

e) Our industry does not have any process emissions,
flue gas from boiler, D.G. Set or any sort of fugitive
emission.

Source of Pollution Fuel Consumption Ltrs/Hr Stack attached
to/D.G. Set Capacity

Height of
Stack/Chimney

Details of Control
Equipment
Provided

Process NA NA NA NA

D.G. Set NA NA NA NA

Any Other Source 100 H P ELECTRICITY NA NA

f) i) Our industry do not have any hazardous waste generated is defined in hazardous rules 2016
ii) Details of Non-hazardous Solid Waste Generation & its Disposal

Type of Waste Quantity / Month Mode of Disposal
1. NA 0 NA

g) Any Other Remarks (If Any) NA

65



 

4. I / We further declare that the information furnished above is correct to the best of my / our
knowledge.

5. I / We hereby submit that in case of any change from what is stated in this application in respect
of products, a fresh initimation letter will be submitted in case of 'White' category products and in
case of change in product falling in any other category i.e. Red, Orange, or Green category, a fresh
application in prescribed format will be submiited in th board for obtaining Consent to Establish /
Operate under the provisions of the water (Prevention & Control of Pollution) Act, 1981.
Act, 1974; the Air (Prevention & Control of Pollution) Act, 1981.

6. I am duly authorized by the company to submit this initimation letter. In case of any misleading
information / concealment of material facts or wrong information revealed by the Board, the
Company will be liable for further necessary legal action.

7. The above self -certficate is true and correct to the best of my knowledge and belief and i have
personally verified the above contents by perusal of all documents available with the company.

8. In case, the Board Officials during visit or scrutiny find that the products/ process are not falling
under White category, we will submit our application for obtaining Consent from the Board.

Place Name
BOMBALEWADI MANDAR NANDKUMAR NALAVADE

Date Designation
Dec 26, 2021 PROPRIETARY

Receipt / Acknowledgement:

The board has noted your intimation for "White Category" of your industry M/s  
Address: on the basis of undertaking given.

**This is auto generated receipt hence signature is not required.
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M/s. Manmar Industries, plot no. A-53, MIDC Shalgaon, Tal. Kadegaon, Dist Sangli. 

 

With reference to complaint received from Shri Vijay Mulik, Deputy Sarpanh, Shalgaon 

regarding blast occurred on 21.11.2024 at M/s. Manmar Industries, plot no. A -53, MIDC 

Shalgaon, Tal. Kadegaon, Dist Sangli. Accordingly Board officials visited to the unit on 

same day. Industry was engaged in manufacturing of water soluble fertilizers as informed 

by industry authority by telephonically. As informed by Industry representative, during the 

manufacturing process Trichloro Ethylene released due to blast and 11 nos workers were 

injured out of which 03 nos. workers were died at hospital afterward. 

In view of above Board has issued Closure Direction & Direction for disposal of Waste 

arising due to accident to CHWTSDF vide Dated. 22.11.2024.  (Copy enclosed) 

Also this office has filed FIR against Nandkumar Jagannath Nalawade & Mandar 

Nandkumar Nalawade on 22.11.2024. (Copy enclosed) 

From the office record it is observed that industry has submitted online undertaking about 

industry being under white Category for manufacturing of PGR, Micro nutrient -3000 

Ton/M, Protein Hydrolyse -3000 Ton/M on 26/12/2021. (Copy enclosed) 

In this regard Hon’ble District Collector, Sangli has constituted Joint Committee   under 

Chairmanship of Regional officer MIDC and Assistant Director, DISH is a Member 

Secretary of Committee & MPCB, Tahsildar, Police, Labour Officer and Sarpanch of 

nearby villagers with one representative of each village are the Member of Joint 

Committee. And directed to visit other 3 Chemical industries in  Shalgaon MIDC. (Copy 

enclosed) 

Accordingly Joint Committee visited M/s. Green Gene Enviro Protection and 

Infrastructure Pvt.Ltd , Plot No. B-18, MIDC Shalgaon , M/s. Shree Vitthal Chemicals, Plot 

no.A-7 & A-7/1 MIDC Shalgaon  & M/s. Sahyadri Industries Plot no. C-85 MIDC Shalgaon 

, on 29.11.2024. On the basis of non compliance Board office has issued Proposed  

direction to M/s. Green Gene Enviro Protection and Infrastructure Pvt.Ltd & M/s. Shree 

Vitthal Chemicals vide dated 06.12.2024 (Copy enclosed).  Proposal of M/s. Sahyadri 

Industries is submitted to Head Office, Sion. 
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Hon’ble District Collector has instructed to this office to dispose the waste arising due to 

accident in the premises of M/s. Manmar Industries, plot no. A-53, MIDC Shalgaon, Tal. 

Kadegaon, Dist Sangli so as to avoid any harm to environment and nearby residence. 

Assistant Director DISH, Sangli has collected and analysed the samples of chemicals 

present in reactor from private lab and informed that the said chemical is DCAC-Dichloro 

Acetyl Chloride, DCA-Dicholoro Acetic Acid and the quantity is about 2 Tones and 

requested to analyse the sample from CHWTSDF Laboratory for safe and scientific 

disposal of the same vide dated 02.12.2024. (Copy enclosed) 

As per the instructions of Higher Authority this office has requested M/s. Maharashtra 

Enviro Power Ltd. (MEPL) Ranjangaon Pune for taking samples to decide scientific 

disposal path. Accordingly a team from MEPL has visited the said industry on 03.12.204 

and collected Samples from reactors in the Factory. 

 

MEPL vide dated mail submitted analysis results of the said samples and informed that 

the said samples are Strong Acidic in nature and Highly reactive with Moisture & Air. Also 

informed that Based on the characteristics of hazardous chemicals (on Primafecia it 

seems to be Dichloro Acetyl Chloride), also informed that the Handling of hazardous 

chemicals like this may poses several risks and health hazard like—reactivity, toxicity, 

volatility, and fire hazards. (Note: Reactivity: Highly reactive with water, releasing 

hydrochloric acid and potentially toxic fumes. Toxicity: Causes severe burns to skin, eyes, 

and respiratory tract on contact. Volatility: Emits toxic vapours that can irritate the 

respiratory system.) 

 

Regional officer, Kolhapur has issued direction to the Maharashtra Enviro Power Ltd, 

MIDC Ranjangaon vide dtd. 09.12.2024 regarding disposal of Hazardous waste from M/s. 

Manmar Industries , Plot no. A-53, MIDC Shalgaon,Tal. Kadegaon, Dist.Sangli. (Copy 

enclosed) 

Accordingly Maharashtra Enviro Power Ltd, has submitted their reply dated 13.12.2024 

mentioned that, chemical is highly toxic nature of chemical compound and its reactive 

nature , the risk associated with its transportation was addressed and concluded that 

MEPL is unable to accept this material for transportation as well as disposal. 
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After that as per instructions given by Joint Director (APC), MPCB Mumbai and Member 

Secretary Sir regarding disposal of Hazardous chemicals/Material lying in the premises 

of M/s. Manmar Industries, Plot No. A-53, MIDC Shalgaon, Tal. Kadegaon, Dist. Sangli. 

This office has contacted to Mumbai Waste Management Ltd & requested them to collect, 

analyze of sample , pretreatment and disposal of waste arising due to accident in 

accordance with Hazardous and Other Wastes ( Management, Handling and 

Transboundary Movement) Rules 2016. 

 

Accordingly Mumbai waste management  Expert team visited to the site on 16.12.2024 

and collected samples of Chemicals/material present in the said premises and assure 

that  will pretreat the said material and transport and dispose the same at  CHWTSD 

facility Mumbai. Mumbai waste management has given proposal for disposal of 

Hazardous chemicals & same is submitted for approval to higher authority of the Board. 

It is under consideration. 
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3,509,210 
PREPARATION OF DICHLOROACETYL 

CHLORIDE 
George W. Gaertner, Jr., and David E. Ramey, Modesto, 

Calif., assignors to Shell Oil Company, New York, 
N.Y., a corporation of Delaware 
Continuation-in-part of application Ser. No. 457,607, 
May 21, 1965. This application Oct. 9, 1968, Ser. 
No. 772,451 

Int. Cl. C07 c 53/14; B01j 1/10 
U.S. C. 260-544 8 Claims 

ABSTRACT OF THE DESCLOSURE 
Dichloroacetyl chloride is prepared by oxidizing tri 

chloroethylene with an oxygen-containing gas at elevated 
temperatures in the presence of a free-radical generating 
means either at superatmospheric pressures or at atmos 
pheric to superatmospheric pressures in the presence of 
a secondary or tertiary amine. 

This application is a continuation-in-part of copend 
ing application Ser. No. 457,607, filed May 21, 1965. 
now abandoned. 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates to synthesizing dichloroacetyl 
chloride by the oxidation of trichloroethylene. 

Description of the prior art 
Dichloroacetyl chloride is an important reactant in the 

synthesis of many compounds of commerce. It is a par 
ticularly attractive reactant for preparing haloaceto 
phenones which are precursors to many commercial 
pesticides. Examples of insecticides prepared from halo 
acetophenones using dichloroacetyl chloride as a start 
ing material are described in U.S. 2,956,073 and U.S. 
3,102,842. 

However, the use of dichloroacetyl chloride for pre 
paring these insecticides has not been commercially at 
tractive due to the high cost and limited availability 
of dichloroacetyl chloride. 
The oxidation of trichloroethylene to dichloroacetyl 

chloride is well known in the art. For example, U.S. 
1,976,265, U.S. 2,292,129 and L. L. McKinney et al., 
Ag. and Food Chem. 3, 413 (1955) disclose such proc 
esses, but these methods have the disadvantages of long 
reaction times and a large loss of desired yield to side 
products. 

In particular, the above art processes yield dichloro 
acetyl chloride and trichloroethylene oxide in near equal 
amounts, as well as smaller amounts of hexachloro 
butylene, phosgene, carbon monoxide, hydrogen chloride, 
trichloroethylene polymers and other products of un 
determined constitution. The presence of trichloroethylene 
oxide is especially undesirable due to its unstable prop 
erties. The formation of these side products in substantial 
amounts results in a corresponding loss of yield of di 
chloroacetyl chloride. In addition, the desired product 
must be separated from these other products by costly 
fractionation which also results in substantial loss of yield. 

Further, U.S. 1,976,265, U.S. 2,292,129 and the Mc 
Kinney et al. article teach that after the oxidation of 
the trichloroethylene, the trichloroethylene oxide formed 
can be converted to dichloroacetyl chloride by the use 
of secondary and tertiary amines. This art specifically 
teaches that in the initial oxidation step, the trichloro 
ethylene should be free of secondary and tertiary amines 
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2 
as it is well known that such amines stabilize chlorinated 
hydrocarbons, such as trichloroethylene, against oxidation. 

Also, the two-step process of the art which involves 
oxidation and then reacting the product with an amine 
to isomerize the trichloroethylene oxide is commercially 
undesirable due to the expense of the additional equip 
ment and processing needed for the two steps. Further, 
the isomerization of the oxide is a highly exothermic 
reaction which is difficult to properly control. 

Accordingly, it would be highly desirable for com 
mercial purposes to decrease the long reaction time of 
the prior art processes for oxidizing trichloroethylene 
to dichloroacetyl chloride and at the same time improve 
the yields. It would be even more desirable to find a 
one-step process for the oxidation of trichloroethylene 
to pure dichloroacetyl chloride in high yield in a short 
reaction time, with only negligible amounts of trichloro 
ethylene oxide, phosgene and other undesirable side prod 
lucts being formed. 

SUMMARY OF THE INVENTION 
It is an object of this invention to provide an im 

provement in the oxidation of trichloroethylene to di 
chloroacetyl chloride. It is a further object of this in 
vention to provide an efficient and economical one-step 
process for selectively converting trichloroethylene to 
dichloroacetyl chloride in high yields. Another object of 
the invention is to provide a process for the selective 
oxidation of trichloroethylene to dichloroacetyl chloride 
in high yield using reaction conditions and catalyst which 
minimize the reaction time and result in a negligible 
yield of undesired byproducts. Yet another object of the 
invention is to provide a commercial process for the 
oxidation of dichloroacetyl chloride in high yield in a 
manner free from explosion or fire hazards. Further 
objects of the invention will be apparent to one skilled 
in the art. 
These and other objects are accomplished by selective 

ly oxidizing trichloroethylene with a gas containing oxy 
gen at elevated temperatures in the presence of a free 
radical generating means. 
One aspect of the invention involves using superatmos 

pheric pressure which greatly reduces the reaction times 
while still producing high conversions of the trichloro 
ethylene. 
Another aspect of the invention involves carrying out 

the reaction in the presence of a secondary or tertiary 
amine which results in a one-step process for producing 
high yields of substantially pure dichloroacetyl chloride 
with negligible amounts of the undesirable side-products 
found in the prior art processes. This aspect is indeed 
surprising in view of the prior art teachings that these 
amines should not be present during the oxidation re 
action. Atmospheric or superatmospheric pressures are 
suitable in this aspect of the invention. 

These and other aspects of the process will become 
clear in the following discussion of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The invention is carried out by reacting trichloroethyl 
ene in liquid phase with a gas containing molecular 
oxygen at elevated temperatures in the presence of the 
catalysts and under the conditions mentioned above. 
The gas may be pure oxygen, air, oxygen enriched air, 
or any inert gas which contains Substantial amounts of 
molecular oxygen. 
The gas may be made to contact the liquid by any 

method known to the art. For example, the gas may 
be forced under pressure through a fritted glass sparger. 
The reaction stoichiometry indicates that only 0.12 
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pound of oxygen is required per pound of trichloro 
ethylene. In order to insure complete oxidation it is ad 
vantageous to use an excess over the stoichiometric 
amounts of oxygen. Quantities of over 100% by weight 
excess of oxygen over trichloroethylene may be employed 
without adverse effects upon yield. 

However, when using superatmospheric pressures in 
the reaction of the invention, it is desirable to use air 
or any other inert gas containing molecular oxygen 
rather than pure oxygen. The reaction rate is conside 
ably reduced, but the hazards of explosion and fire are 
also greatly reduced. Also, air is the most economical 
oxygen-containing gas available. The feed rate of the 
gas containing oxygen is preferably such that about 0.1 
mole of oxygen per hour to 0.6 mole of oxygen per 
hour per mole of trichloroethylene present is introduced 
into the reaction. 
The selective oxidation of trichloroethylene by the 

process of the invention is carried out with the aid of 
a free-radical generating means. Any of the free-radical 
generators known in the art are suitable. These include 
the various forms of electromagnetic radiation such as 
ultra-violet actinic light or chemical free-radical genera 
tors. 
By ultra-violet light is meant that electromagnetic radia 

tion having a wavelength or wavelengths between about 
4000 angstroms and about 400 angstroms. However, in 
general, this radiation is produced artificially by sources 
such as the mercury arc lamps, the hydrogen arc lamps 
and the zirconium arc lamps, which in addition to a mix 
ture of wavelengths of ultraviolet radiation emit light in 
the visible region, and have a typical spectrum ranging 
from 3800-7600 A. The intensity of such light in the proc 
ess of the invention will, of course, depend not only on 
the composition of the indicated system but also on the 
nature, configuration and disposition of the light source 
and of the reaction vessel. However, a minimum intensity 
of sufficient energy to initiate the process of the inven 
tion is, of course, required. 

Suitable chemical free-radical generators include the 
organic peroxides, certain cobaltous salts and the azo 
compounds. 
The suitable organic peroxides (including hydrogen 

peroxide) may be defined by the formula R-O-O-R 
wherein R and R' are hydrogen or organic radicals. These 
include the hydroperoxides, R is hydrogen and R is alkyl, 
cycloalkyl, cycloalkenyl, alkaryl, aralkyl and heterocyclic 
of up to 12 carbon atoms; the dialkyl peroxides, R and R' 
are each alkyl of up to 12 carbon atoms; the diaraikyl 
peroxides, R and R are each aralkyl of up to 20 car 
bon atoms; the aliphatic peroxy acids, R is hydrogen 
and R is alkanoyl or aroyl up to 12 carbon atoms; 
the peroxy esters of said peroxy acids, R is alkyl or 
ary of up to 12 carbon atoms and R is alkanoyl or 
aroyl of up to 12 carbon atoms; the diacyl peroxides, R 
and R each are alkanoyl of up to 12 carbon atoms; the 
diaroyl peroxides, R and R' each are aroy of up to 12 
carbon atoms as well as the dialkyi peroxy-dicarbonates, 
1-hydroxyalkyl hydroperoxides, bis(1-hydroxyalkyl)per 
oxides, polyalkylidene peroxides, alkyl 1-hydroalkyl per 
oxides, peroxyacetals and the like. Examples of these and 
other suitable peroxides are described in “Organic Per 
oxides,” Interscience Publishers, Inc., New York (1945) 
by A. W. Tobalsky et al. on pages 157-176. 

Preferred organic peroxides are those wherein R and 
R are hydrogen, alkyl of 1-4 carbon atoms, aralkyl of 
up to 12 carbon atoms, alkanoy of up to 12 carbon atoms 
or aroyl of up to 12 carbon atoms. 

These include such species as the methyl, ethyl, propy, 
n-butyl, t-butyl, oc-methylbenzyl, co-dimethylbenzyl, and 
o-p-Xylyl hydroperoxides; peropyacetic acid, peroxyca 
proic acid, peroxylauric acid, peroxybenzoic acid, p-ethyl 
peroxybenzoic acid; the dimethyl, diethyl and dibutyl per 
oxides; di-o-cumyl peroxide, diacetyl peroxide, di-n-buty 
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4. 
ryl peroxide, dilauroyl peroxide, dibenzoyl perxoide, bis 
(3,4-dimethylbenzoyl)peroxide and the like. Dibenzoyl 
peroxide and t-butyl hydroperoxide have been found to 
be especially suitable organic peroxides for the process of 
the invention. 

Suitable cobaltous salt initiators are those that are solu 
ble in trichloroethylene and include such species as cobal 
tous hexamine naphthalene B-sulfonate, cobaltous hex 
amine picrate and the various cobaltous alkylated-naph 
thalenesulfonates. Especially preferred from this group 
are cobaltous methyl naphthalenesulfonate and cobaltous 
ethyl naphthalenesulfonate. 
The azo compounds, which are the preferred initiators 

of the invention, may be described by the formula 

wherein at least one and preferably both carbons attatched 
to the azo group, -N-N-, are tertiary, and wherein R 
is a radical chosen from the group of H, -CN, 

wherein R' is alkylene of up to 6 carbon atoms, carbalk 
oxy radicals of up to 5 carbon atoms, and alkyl of 1 
to 6 carbon atoms. 
The more preferred azo catalysts have both valences of 

the azo group, -NFN-, attached to different tertiary 
carbons further bonded to at least one of the negative 
groups -CN, -CONH2, and a carbalkoxy radical of 
2 to 7 carbons, with the remaining valences bonded to 
CH3, as these are the most active azo compounds within 
the preferred temperature range of the invention of about 
60 to 150° C. 

Examples of such azo compounds wherein R may be 
-CN, hydrogen and alkyl are 
alpha,alpha-azobisisobutyronitrile, 
alpha,alpha-azobis (alpha-enanthonitrile), 
alpha,alpha-azobis (alpha-methyleneanthonitrile), 
alpha,alpha-azobis(alphagamma-dimethylvaleronitrile), 
alpha,alpha-azobis (alpha-ethylbutyronitrile), 
azobis (alpha-methylbutyronitrile), 
alpha,alpha'-azo-dicyclohexanecarbonitrile, and 
alpha,alpha'-azobis-(alpha,alpha'-cyclopropylpropio 

nitrile). 
Examples of the azo compounds wherein R may be 

carbalkoxy of 1 to 7 carbon atoms, hydrogen, and alkyl 
of 1 to 6 carbon atoms are 
methyl alpha,alpha-azodiisobutyrate, 
alpha,alpha-azobis (alpha, gamma-dimethylvalerate), 
ethyl alpha,alpha-azodiisobutyrate and 
hexyl alpha,alpha-azodiisobutyrate. 

Examples of azo compounds wherein R may be hydro 
gen and R'CONH wherein R is up to 5 carbon atoms 
ae 

alpha,alpha-azodiisobutyramide, and 
alpha,alpha'-azobis(alpha,gamma-dimethyl caproamide). 
Due to the relative low cost, commercial availability, 

and usefulness in the process of the invention, the most 
preferred azo compound is alpha,alpha'-azobisisobutyro 
nitrile (hereinafter referred to as ABIN). 
The initiator is added to the reaction in catalytic 

amounts as needed. Generally, the range of initiator will 
be from about 0.001-1.0 percent based on the weight of 
the trichloroethylene, although the optimum amount is 
somewhat dependent upon the type of initiator and reac 
tion conditions. For example, the preferred amount for 
the azo initiators is about 0.01-0.1 percent on the same 
weight basis. 
A satisfactory temperature range for the process of the 

invention is from about 50° C. to 250° C. The optimum 
range is, of course, influenced by the type of initiator used 
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and the other reaction variables. For example, the pre 
ferred range for the azo initiators is from about 60° C. 
to about 150° C. while for the other free-radical genera 
tors, temperatures of 65 C. to 200 C. are more general 
ly satisfactory with 75 C. to 110° C. being preferred. 
When the process of the invention is carried out at 

elevated temperatures and at superatomspheric pressures 
in the absence of the secondary of tertiary amines, pres 
sures of from 2 up to 20 atmospheres are suitably em 
ployed, preferably, pressures of 3 to 10 atmospheres are 
employed. The use of these superatmospheric pressures 
surprisingly results in trichloroethylene being selectively 
oxidized in high yields in relative short reaction times to 
dichloroacetyl chloride. This is a decided improvement 
over the long reaction times and relatively low yields of 
dichloroacetyl chloride produced by the prior art methods. 

In the preferred aspect of the invention wherein an 
amine is present during the oxidation, atmospheric or 
superatmospheric pressure may be employed. Suitable 
pressures range from 1 to 100 atmospheres with pressures 
of 2 to 20 atmospheres being preferred. Especially pre 
ferred are pressures of 3 to 12 atmospheres. 
The secondary and tertiary amines used in the pre 

ferred aspect of this invenion are alkyl amines and cyclic 
amines of up to 12 carbon atoms such as: 
dimethylamine, 
diethylamine, 
dihexylamine, 
pyridine, 
picoline, 
piperidine, and the like. 

Also useful in the invention are tertiary aryl amines 
of up to 14 carbon atoms such as 
N,N-dimethylaniline, 
N,N-dipropylaniline, 
N-methyl-N-ethylaniline, 
N,N-dibutylaniline, and the like. 
The present invention preferably utilizes tertiary alkyl 

amines of up to 18 carbon atoms, especially up to 12 
carbon atoms, such as 
trimethylamine, 
triethylamine, 
tributylamine, 
trihexylamine, 
tri-n-propylamine, and the like. 

Further examples of such amines will be obvious to 
those skilled in the art. 
The amine may be added to the reaction in quantities 

of between about 30 parts per million to 1000 parts per 
million by weight based on the reaction mixture present. 
The preferred concentration of amine is between about 
80 to 150 parts per million, with about 100 parts per 
million being especially preferred. As triethylamine is 
inexpensive and easy to obtain, it is the preferred amine 
of the invention. 
The particular advantage of using superatmospheric 

pressures can best be appreciated by reference to the 
accompanying drawings which shows two graphs com 
paring the rates of conversion of trichloroethylene to 
dichloroacetyl chloride under atmospheric conditions and 
at 35 p.s.i.g. 
FIGURE 1 compares the reaction rates of the conver 

sion of trichloroethylene with oxygen without pressure 
and at 35 p.s.i.g., while FIGURE 2 compares the con 
version with air at 0 p.s.i.g. and at 35 p.s.i.g. It is ap 
parent from the results presented graphically in FIG 
URES 1 and 2 that the conversion of trichloroethylene at 
a pressure of 35 p.s.i.g. proceeds at a markedly more 
rapid rate when either air or oxygen is used as the 
oxidizing agent than at atmospheric pressure under the 
same conditions. This is the case when either ultra-violet 
light or benzoyl peroxide is used as the free-radical ini 
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6 
tiator. The accelerated rate of the reaction at the higher 
pressure shows a marked reduction in time required for 
the oxidation of trichloroethylene. It is readily apparent 
by reference to FIGURE 1 that the 90 percent conver 
sion at 35 p.s.i.g. takes approximately 30 hours while 
the 90 percent conversion at atmospheric pressure re 
quired approximately 160 hours. 
Thus when either air or oxygen is employed, the oxi 

dation of trichloroethylene under the conditions of the 
process of the invention proceeds at approximately one 
sixth the time of the reaction rates taught by the prior art, 

It is this marked and unexpected increase in the reac 
tion rate which provides a practical process for the eco 
nomic production of dichloroacetyl chloride. The expen 
sive fractionation to eliminate the undesired by-products 
is no longer necessary. The shortening of the reaction 
time has resulted in a selective process which gives di 
chloroacetyl chloride in high yield and high purity. 
Aside from considerations of yield of dichloroacetyl 

chloride, the process of the invention suppresses the oxi 
dative pathway which gives rise to the highly toxic un 
desirable products, carbon monoxide, hydrogen chloride 
and phosgene and suppresses formation of trichloroethyl 
ene polymers. 
As mentioned above, the art specifically teaches that 

the oxidation of trichloroethylene to dichloroacetyl chlo 
ride should be carried out in a reaction environment free 
of tertiary amines. This is due to the fact that these amines 
are known to stabilize chlorinated hydrocarbons and, 
consequently, will decrease the oxidation rate to the point 
that such a process would not be commercially feasible. 
However, the reactions of the art produce equal amounts 
of dichloroacetyl chloride and the undesirable side-prod 
uct trichloroethylene oxide, and smaller amounts of chlo 
ral, phosgene, and other equally unwanted products. 
The presence of these unwanted side products in such 
substantial amounts greatly decreases the yield of the de 
sired product. Also, further yield is lost in the second 
step isomerization of the trichloroethylene oxide. For 
example, the best reported conversions of trichloroethyl 
ene was 60% with a 70% yield of dichloroacetyl chloride 
with reaction times of 6 or more hours. 
As a result of the teachings of the art that secondary 

and tertiary amines should not be present in the oxida 
tion of trichlorethylene, it is indeed surprising and un 
expected that the combination of the invention com 
pirsing a free-radial generating means, a secondary or 
tertiary amine and elevated temperatures in the oxidation 
of dichloroacetyl chloride would result in substantially 
pure dichloroacetyl chloride with negligible amounts of 
the undesirable side-products found in the art processes. 

Accordingly, it has been found that this aspect of the 
invention results in 50 to 80 percent conversion of the 
trichloroethylene to dichloroacetyl chloride with only 
1 to 3 percent production of unwanted liquid side prod 
lucts in approximately one to two hours of reaction time. 
This result is quite important commercially due to the 
very short reaction time. 

This aspect of the invention is especially important 
commercially due to the fact that the trichloroethylene 
can be easily distilled from the reaction mixture since the 
mixture is substantially free of undesirable side products. 
Consequently, the dichloroacetyl chloride left behind may 
be purified by simple distillation or other simple purifica 
tion techniques known to the art. The unreacted trichloro 
ethylene may then be recycled through the process of 
the invention and further converted to dichloroacetyl 
chloride. The most attractive commercial aspect of the 
invention is the fact that 90% yields of pure dichloro 
acetyl chloride with near 100% conversion of trichloro 
ethylene can be obtained by recycling the unreacted tri 
chloroethylene through the process of the invention. On 
each recycle, more trichloroethylene may be added to 
the reaction, thus resulting in a continuous process. 

Further, the process of the invention may be run in a 
batch reaction technique wherein the trichloroethylene 
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is allowed to react approximately three hours and then 
the unreacted trichloroethylene may be easily distilled 
from the reaction mixture and the dichloroacetyl chloride 
mixture may be purified as described above. Here again, 
near 100% conversion of trichloroethylene can be ob 
tained with about 90% yield of dichloroacetyl chloride. 

Contamination of the process of the invention with 
iron or copper should be avoided. It has been found that 
when any of the reactor surfaces or lines which carry 
the reactants contain metallic iron or copper, a significant 
quantity of chloral appeared as one of the reaction prod 
ucts, and in addition, such contaminants slow the reac 
tion rate. The use of conducting lines and reaction vessels 
constructed of or lined with other metals such as nickel 
has obviated this problem. Also, non-metallic lined con 
ducting lines or reaction vessels such as those which 
are made of or lined with glass or ceramic are also 
suitable. 
To illustrate the novel selective oxidation process of 

the invention, the following examples are set forth. It 
should be understood that these examples are given for 
purpose of illustration of the process and should not be 
regarded limiting the scope of the claims. In the follow 
ing examples the proportions are expressed in parts by 
rweight unless otherwise noted. 

EXAMPLE I 
A glass pressure reaction vessel was charged with 200 

parts of acid-washed distilled trichloroethylene. A metal 
mesh sleeve was placed over the lower portion of the 
vessel and a coil of copper tubing was wound tightly 
about the top portion for cooling water. The vessel was 
irradiated with an ultra-violet lamp and heated by use 
of an infrared heat lamp. Temperature of the latter was 
thermostatically controlled to give the desired reaction 
temperature of 75° C. Oxygen from a cylinder was ad 
mitted at 40 p.s.i.g. with the back pressure regulator set 
at 35 p.s.i.g. The oxygen flow was calibrated at approxi 
mately 0.3 mole per hour. Oxygen was bubbled through 
a fritted glass sparger placed in contact with the trichloro 
ethylene. 
The reaction was stopped at the end of 6 hours. Analysis 

of samples of the 200 parts of the reaction product formed 
indicated that 88% of the trichloroethylene had been 
converted. The yield of dichloroacetyl chloride amounted 
to 45% m., and trichloroethylene oxide to 43% m. as 
determined by infrared analysis. The oxide is readily 
convertible to dichloroacetyl chloride. 

Using a procedure similar to that outlined in Example 
I several other runs were conducted comparing the use 
of pressures, oxygen source, and initiator. These results 
are summarized in Table I. 

TABLE -OXIDATION RUN SUMMARY 
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8 
ethylene. The temperature was maintained at 104-105 
C. by semi-continuous feed of the 70% t-butyl-hydro 
peroxide catalyst solution and intermittent steam to the 
oxidizing vessel jacket. 

Oxidation was continued for approximately 85 hours 
until GLC analysis of the reactor sample indicated that 
over 99 percent of the reaction mixture was dichloroacetyl 
chloride. 

EXAMPLE III 

By the procedures of Example I, 200 parts of trichloro 
ethylene were oxidized with air (0.32 c.f.h.) at 50 p.s.i.g. 
and 100° C. using t-butylhydroperoxide as the initiator 
and 100 p.p.m. of triethylamine for 23 hours to a con 
version of 80%. No trichloroethylene oxide or chloral 
was present in the crude dichloroacetyl chloride. 

EXAMPLE IV 

The following Table II sets forth the summary of batch 
trichloroethylene oxidation experiments carried out in the 
presence and absence of triethylamine at atmospheric 
pressures. The selectivity of the oxidation was established 
in terms of the ratio of trichloroethylene oxide (TCEE) 
to dichloroacetyl chloride (DCAC) found in the reaction 
product. 
The reactions were carried out in a 34' glass tube 

with reactants consisting of 60 millilters of trichloro 
ethylene, oxygen introduced at the rate of 0.32 mole/hour 
after being dried over a 5 angstrom molecular sieve and 
under reaction conditions of 80 C. and 1 atmosphere 
pressure. The initiator used was alpha,alpha-azobisiso 
butyronitrile. 

TABLE II 

CE 1 
Initiator, half-life, Selectivity, Triethylamine, 
p.p.m. t; hr. TCEEIDCAC 0.).nl. 

1,000-------------- 2.6 1,30 
l,000-------------- 2.7 1.06 O 
1000- 3. 0.02 00 
100- 5.9 1.34 0. 
100- - - - 7.4 24 

Reaction time for A of trichloroethylene to be oxidized. 

The results demonstrate the greatly increased selectivity 
obtained by the use of triethylamine at atmospheric pres 
sure. They also show that the half-life of the reaction was 
not appreciably extended by the presence of the tri 
ethylamine. 

EXAMPLE V 

Table III sets out comparison of the effect of varying 
amounts of the ABIN initiator and the triethylamine 
catalyst as carried out in the process of the invention. 
The experiments were carried out in a continuous re 

Trichloro 
ethylene 

Tempera- Reaction conversion 
Feed Pressure Initiator ture, C. time, hrs. percent 

O3-------- Atmospheric.----- UV------------------- 75 25 82 
O2-------- 35 p.s.lig---------- UV------------------- 75 6.5 99 
O- ... 35 p.s.i.g.-- - UV------------- GO 5.3 97 
O- - Benzoyl peroxide 75 23 93 
O2- d 75 7 86 
Air 75 68 97 
Air------- 35 p.s.lig---------- UV------------------- 5 27 89 
Air------- 50p. Sig---------- Benzoyl peroxide. ---- 100 21.5 9.5 
Air------- 50 p.s.l.g.--------- t-Butyl-hydro- 00 2.5 91 

peroxide. 
Air------- Atmospheric------ Benzoyi peroxide ----- 65-80 2 5 

As represented by yield of dichloroacetylchloride and tricialoroethylene oxide. 

EXAMPLE II 

The operation of the process of the invention on a 
scaled up procedure is illustrated in the following ex 
ample. 1900 gallons of trichloroethylene were charged 
into a glass-lined reaction vessel. Triethylamine was added 
to give a concentration of 100 p.p.m. Compressed air at 

0. 

action cycle method in a 2.3-gallon reactor and elevated 
temperatures and pressures. The production rate of the 
continuous reaction is given in grams/hr, meaning that 
So many grams per hour were removed from the reaction 
vessel and replaced with an equivalent amount of tri 
chloroethylene. The product was analyzed by a gas liquid 
(chromatograph (GLC) with the results also set forth in 

104 C. and 50 p.s.i.g. was introduced into the trichloro- 75 Table III. 
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The product after the first hour of operation was compounds, azo compounds and colbaltous salts and from 
analyzed by a gas liquid chromatograph. The result of about 30 parts per million to 1000 parts per million by 
this analysis is set forth in Table III. As is evident from weight of the reaction mixture of a secondary amine 
Table III, only 3 to 6% unwanted side products were R 
produced, with about 49% to 68% dichloroacetyl chloride 
being produced, with the remaining percent being tri- 5 R-NH 
chloroethylene which can be recycled through the reaction wherein each R is alkyl of 1 to 6 carbon atoms, a tertiary 
vessel. aryl amine 

TABLE III.-OXIDATION OF TRICHLOROETHYLENE TO DICHLOROACETYL CHLORIDE (CONTINUOUS PROCESS) 
ll - - -o-o-o- 

GLC analysis of crude liquid product 2 
Temp., C. - ABIN 3 Triethyl- Production 

Pressure, Air feed initiator, aInline, rate, Other side 
Top Bott0m p.S.l.g. s.c.f.h.. 1 p.p.lil. 0.9.l. gms.jhr. Phosgene products TCE4 TCEE 5 DCAC 6 

- - - - - - - - - 
127---------- 19 125 107 422 92 12,532 1.1 58 47.29 0.92 49.0 
i55 - - - - - - - - 120 125 07 988 82 8,331 1,36 1.50 43.18 0.61 53.33 

122 125 07 500 50 11,000 ... 32 3.57 40, 90 0.53 53. 68 
122 125 60 1,359 36 3,963 1.53 2.71 27.46 0.86 67.43 
122 125 60 l, 33 13 4,986 1.54 2.34 27.59 0.63 67.85 

125 - - 122 125 07 500 50 11,000 1.44 1.46 37. 69 .73 57.68 
- - - - - - - - 1 Standard cubicffeet/hour. 4 Trichloroethylene. 

Recent weight heavy ends free basis. The heavy ends in the above Trichloroethylene oxide. 
reactions did not exceed more than 2% of the total product. 8 Dichloroacetylchloride. 3 Alpha,alpha-azobisisobutyronitrile. 

EXAMPLE VI R1 
When trichloroethylene is oxidized in the presence of R 

molecular oxygen to dichloroacetyl chloride according 25 ARYL 
to the physical procedure outlined in Example IV in 
the presence of a catalytic amount such as 100 p.p.m. wherein each R1 is alkyl of 1 to 4 carbon atoms, and the 
alpha,alpha’-azobis(alpha-enanthonitrile) and a catalytic total number of carbon atoms of R1 and ARYL hydrocar 
amount of dihexylamine, under the conditions of tem- bons together does not exceed 14 carbon atoms, or a terti 
peratures about 100 C. to 140 C. and pressures between 30 ary alkyl amine of the structure 
about 2 to 10 atmospheres, the unreacted trichloroethylene 
may be distilled from the reaction mixture after abuut 
two hours of reaction time. The remaining reaction mix- R2-N 
ture consists of mainly dichloroacetyl chloride which may l, 
be further purified by distillation or other purification 35 
steps known to the art. 
The comparatively pure trichloroethylene distilled off 

from the reaction mixture may then be recycled through 
the reaction process again in a continuous process. More 
trichloroethylene may be added on recycle to replace that 

wherein each R is alkyl of 1 to 6 carbon atoms, at a tem 
perature of from about 50 C. to about 250 C. and at a 
pressure of between about 1 to 100 atmospheres. 

2. The process of claim 1 wherein the free-radical gen 
40 erating means is an azo compound of the formula 

oxidized to dichloroacetyl chloride. Yields of up to 90% R R 
dichloroacetyl chloride and near 100% conversion of R-(-N=N- {-R 
trichloroethylene may be obtained by this method. k k 

EXAMPLE VII o 45 wherein at least one of the carbons attached to the acyclic When trichloroethylene is oxidized to dichloroacetyl azo group is tertiary, and wherein R is 
chloride in the presence of molecular oxygen in a batch 
process in the presence of about 1000 p.p.m. of hydrogen, 
alpha,alpha-azobis(alphagamma-dimethyl valeramide) -CN, 
"All 500 p.m. of tri-n-propylamine under the 50 - ROCNH2. Wherein R is alkylene of up to six carbon 

conditions of temperature of about 140 C. and pressure atoms, carbalkoxy of up to 5 carbon atoms, or alkyl of 1 
of about 15 atmospheres, pure dichloroacetyl chloride to 6 carbon atoms. 
may be distilled off after a reaction time of about 3 to 4 3. The process of claim 2 wherein the temperature is 
hours. Yields of about 90% dichloroacetyl chloride may from 60° C. to 150° C. and the pressure is 2 to 20 atmos 

o ichloro 55 pheres: lined with near 100% conversion of trichloro 4. The process of claim 3 wherein R is -CN, hydro 
EXAMPLE VIII gen or alkyl of 1-6 carbon atoms. 

o 5. The process of claim 4 wherein the azo compound When trichloroethylene is oxidized in the presence of is alpha, alpha-azobisisobutyronitrile. 
molecular oxygen in the presence of about 250 p.p.m. of 60 6. The process of claim 5 wherein the amine is a ter 
methyl alpha,alpha’-azodiisobutyrate and about 300 p.p.m. tiary alkyl amine 
of piperidine under the conditions of temperature about 
150°C. and pressure of about 3 atmospheres, pure di- l 
chloroacetyl chloride may be distilled off the reaction R-N 
product in about two hours of reaction time. Yields of 65 R 
about 90% dichloroacetyl chloride with near 100% 
conversion of trichloroethylene may be obtained by re- wherein each R is alkyl of 1 to 4 carbon atoms. 
cycling the unreacted trichloroethylene through the re- 7. The process of claim 6 wherein the amine is tri 
action vessel. ethylamine. 
We claim as our invention: 70 8. The process of synthesizing dichloroacetyl chloride 
1. The process of synthesizing dichloroacetyl chloride comprising oxidizing trichloroethylene in a reaction mix 

comprising oxidizing trichloroethylene in a reaction mix- ture consisting essentially of trichloroethylene, an oxy 
ture consisting essentially of trichloroethylene, an oxygen- gen-containing gas, and a free radical generating means 
containing gas, a free-radical generating means selected selected from the group consisting of ultraviolet light and 
from the group consisting of ultraviolet light, peroxide 75 peroxide compounds, at a temperature of from about 50' 
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to about 250 C. and at a pressure of from 2 to about 20 2,321,823 6/1943 Kirkbride ----------- 204-163 
atmospheres. 2,472,946 6/1949. Hart --------------- 260-544 
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